This review covers the concise synthesis of simple coumarin with salicyl aldehydes and Wittig reagent, and a convenient synthesis of polycyclic aromatic heterocyclic compounds using the aryl-aryl coupling reaction of aryl benzamides and aryl benzoates with a Pd reagent is presented. In theˆrst section, the reactions of salicyl aldehydes with OMe, OH, Br, CO 2 Me, and NO 2 groups with carbethoxymethylenetriphenylphophorane are described. Speciˆcally, the reaction of 3-nitrosalicylaldehyde with amines gave benzoxazoles in moderate yield. In the second section, the syntheses of benzo [c] phenanthridine alkaloids, quinazoline alkaloids, and graphislactones in the Pd-mediated biaryl coupling reaction are described. Moreover, the synthesis of benzonaphthazepine and pyrrolophenanthridine alkaloids utilizing regioselective C-H activation with intramolecular coordination of a benzylamine to Pd is described, and the eŠects of oxygen substituents in the benzoyl part of benzanilides on the coupling position in its biaryl coupling reaction are presented. An eŠective Pd reagent for the coupling reaction of aryl toly‰ate and arene was developed.
a) All reactions were carried out using Pd(OAc)2 and ligand in a ratio of 1：2 and 2 mol equivalents of base.
Scheme 10. Synthesis of Oxychelerythrine (21)
Reagents and conditions: (a) (i) (COCl) 2, CH2Cl2, re‰ux, (ii) 6,7-methylenedioxy-1-naphthylamine (17), CH2Cl2, Et3N, 58％ from 18a, 77％ from 18b, (b) MeI, NaH, DMF, rt, 96％ from 19a, 93％ from 19b, (c) Pd reagent, see Table 5 .
Scheme 11. Synthesis of Decarine (16)
Reagents and conditions: (a) NaClO 2 , 31％H 2 O 2 , NaH 2 PO 4 , aq. MeCN, 10°C, 89％, (b) 0.7N aq. NaOH, dibromodimethylhydantoin, rt, 80％, (c) (i) (COCl) 2, CH2Cl2, re‰ux, (ii) 6,7-methylenedioxy-1-naphthylamine (17), CH2Cl2, Et3N, rt, 78％, (iii) MeOCH2Cl, NaH, DMF, rt, 75％, (d) Pd reagent, see Table  6 , (e) (i) LiAlH4, THF, rt, (ii) conc-HCl, re‰ux, 84％. Table 7 ). 56, 57) 3-2. 縮合多環 Quinazoline 塩基の合成研究 58) 2 , ligand, and n-Bu 3 P in the ratio indicated in the Table  and 2 
The reaction was carried out in degassed DMF under the conditions indicated (A: Ar, B: air, C: O2) and base (200 mol％) was added. b) The molar ratio of the ligand and Pd. c) CH 3 CN was used as a solvent. d) The starting material (54a) was recovered in 35％ yield. e) n-Bu 4 NCl (100 mol％) and K 2 CO 3 (300 mol％) were added. The starting material（54a) was recovered in 64％ yield. 
